Recent theoretical analysis of coupled micro resonators has revealed that coherence effects in coupled resonator systems are remarkably similar to those in atoms. Similar to the atomic systems, where electromagnetically induced transparency (EIT) occurs due to quantum interference effects induced by coherently driving the atom with an external laser [1], induced transparency can also occur in a photonic resonator system where coherent interference between two coupled resonators is instead enforced by the geometry of a nanophotonic structure. In particular, for particular configurations of waveguides side-coupled to resonators, there exists an all-optical dark state that can be asymptotically decoupled from the waveguide for proper tuning of the resonator frequencies. The existence of such an all-optical dark state, which gives rise to an EIT-like transmission spectrum, is critical for on-chip coherent manipulation of light at room temperatures, including the capabilities of stopping, storing and time-reversing of an incident pulse [2] . We provide the first experimental observation of structural tuning of the EIT-like spectrum in integrated silicon optical resonator systems. Our results demonstrate that the resonant interference required for coherent manipulation of light can indeed be achieved on-chip without the use of atomic resonance. Consequently, many of the basic limitations on bandwidth and decoherence that result from the fragility of the electronic coherence may be fundamentally overcome.
Summary:
The device is fabricated on SOI substrate using e-beam lithography and plasma dry etching. The device consists of two serially coupled ring resonators The diameters of the two rings are 10 µm. The center-to-center distance between the two rings is 15.69 µm. Both the waveguide coupled to the rings and the one forming the rings have a width of 450 nm and a height of 250 nm. A slight difference in perimeter between the two rings (8 nm) is introduced to detune the ring resonances.
The transmission spectrum for the quasi-TM mode shows two dips at from the low-Q resonances of the two ring resonators (Q = 770). Due to the coherent coupling between these low-Q resonances, a narrow transmission peak appears with a quality factor Q = 11,900. Like the transparency peak in EIT spectrum, this high-Q transmission peak corresponds to a large group delay of 17.9 ps which corresponds to an effective group index of 207, considering the physical length of the device. Both the transmission spectrum and the group delay spectrum can fit very well with a theoretic model. This delay is determined by the detuning between the two ring resonances. If the cavity is lossless, the delay will approach infinite when the detuning approaches zero. In the fabricated device, the maximal delay is limited by the scattering loss in the ring resonators. In the experiment, the detuning is controlled by tuning the resonance of each resonator thermally, and peak group delays between 7.8 ps to 25.0 ps are measured, corresponding to variable group index from 90 to 290. Higher group delay results in higher scattering loss, and therefore lower peak transmission. 
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